Isolation of a point mutation associated with altered expression of the CmeABC efflux pump in a multidrug-resistant Campylobacter jejuni population of poultry origin.
The objective of this study was to investigate the antibiotic resistance phenotype of Campylobacter jejuni isolates from a poultry flock of broiler production in Spain. Isolates were characterised by RFLP-PCR of the flaA gene and multilocus sequence typing. Minimum inhibitory concentrations of quinolones, aminoglycosides, β-lactams, tetracyclines, phenicols, macrolides and lincosamides were determined by Etest. Determinants of resistance and the regulatory region of the cmeABC operon were investigated in all isolates by PCR detection and sequencing. Expression of the CmeABC efflux pump was investigated by quantitative RT-PCR and accumulation assay. Based on their molecular markers, two different populations of C. jejuni were identified: one resistant to quinolones, β-lactams and tetracyclines, considered multidrug-resistant (MDR); and another resistant only to tetracyclines. Both populations possessed the tetO gene, previously associated with tetracycline resistance. The blaOXA-61 gene was also present in both populations, although only the MDR population showed β-lactamase activity. In addition, MDR isolates possessed the Thr86Ile mutation in the gyrA gene responsible for quinolone resistance. Moreover, sequencing of the regulatory region of the cmeABC operon revealed the presence of the C-32→T mutation in the MDR isolates, which was accompanied by an increase in cmeA mRNA levels compared with the non-mutant population. In conclusion, this is the first report of the mutation C-32→T in the cmeABC operon in C. jejuni isolates of veterinary origin. This mutation is associated with overexpression of the CmeABC efflux pump in a MDR population and is possibly related to enhanced tolerance to antimicrobials that favours the development of resistance.